A molecular genetic approach to the identification of genes expressed predominantly in the neuroendocrine and immune systems.
Our results demonstrate that expression of neuropeptide tyrosine, one of the most abundant and widespread peptides in the mammalian nervous system, occurs in non-neuronal cells, in keeping with the emerging view that neuropeptide synthesis is not restricted to cells of the nervous system. RNA blot analyses and radioimmunoassays detected both NPY mRNA and NPY peptide in rat and mouse spleen, bone marrow, and peripheral blood cells. Immunohistochemical staining of sections from rat bone marrow with an NPY-specific antiserum revealed NPY-like immunoreactivity in megakaryocytes. In situ hybridization confirmed that the NPY-like peptide detected in megakaryocytes was synthesized de novo from NPY mRNA present in these cells. Megakaryocytes, the platelet-forming cells, originate from pluripotent hematopoietic stem cells present in the bone marrow as well as in the spleen of rodents. During microvascular damage, platelets aggregate at the damaged site and release bioactive substances. NPY is known to be a potent vasoconstrictor. Therefore, we propose that megakaryocyte-derived NPY is stored in platelets and released during platelet aggregation, resulting in a long-lasting vasoconstriction. Greatly elevated levels of megakaryocyte-derived NPY, as compared to the level found in BALB/C mice, were found in several mouse strains (NZB, NZB x W, and BXSB) which develop an autoimmune disease resembling systemic lupus erythematosus. Whether the elevation of megakaryocyte-derived NPY plays a role in the autoimmune disease progression in these mice or whether it merely reflects a related hematopoietic abnormality remains to be determined. Subtractive hybridization was used to isolate two cDNA clones that are predominantly expressed in the brain and the immune system. These and similarly derived cDNA clones will be used as molecular probes to study the mechanisms governing tissue-specific expression in the nervous and immune systems. Discovering the function of the proteins encoded by such cDNA clones may reveal evolutionary mechanisms shared by the nervous and immune systems, as well as a molecular basis for the interaction between these systems.